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excellent 

repeating and preservable characteristics. 

SOLUTION: For a recording layer 3, a phase -changing material is 
used in 

which in the X-ray diffraction of a crystallized phase -changing 
material, its 

diffraction spectrum appears in the positions of 2 . 14± 0 . 03 and 
2 . 21± 0 . 03 of a grid interval (d) (unit &angst;), and its 
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substrate records 
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phase transition material whose crystal structure is analyzed by X- 
ray 

diffraction. The diffraction spectrum appears in a position 
corresponding to 
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Angstrom , 1.54 plus or minus 0.03 Angstrom and/or 1.37 plus or minus 
0.03 

Angstrom . 

USE - Recording information. 

ADVANTAGE - The optical recording medium is excellent in repeated 
recordability 

and is suitable for high speed recording within the range of 3.5-17.5 
m/ second. 

The optical recording medium has favorable preservation reliability, 
reproducibility and light stability. 
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Reflective heat radiation layer 5 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rewritable optical recording medium which 
performs informational record and playback by making the recording layer which irradiates a light beam 
and consists of a phase change ingredient produce an optical change in more detail about an optical 
recording medium. 
[0002] 

[Description of the Prior Art] The so-called phase-change optical disk using transition between a crystal- 
amorphous interphase or a crystal-crystal phase is known as one of the optical recording media in which 
record of the information by laser beam exposure, playback, and elimination are possible. Over-writing 
by the single beam is possible for this disk, and in order that the optical system by the side of a drive 
may also be more simple and may end, it is applied as a record medium about computer relation, an 
image, and sound. 

[0003] As an ingredient of this kind of optical recording medium, there are GeTe, GeTeSe, GeTeS, 

GeSeS, GeSeSb, GeAsSe, InTe, SeTe, SeAs, GeTe (Sn, Au, Pd), GeTeSeSb, GeTeSb, AglnSbTe, etc. 

Especially AglnSbTe is high sensitivity, has the description that the profile of an amorphous mark part 

is clear, and is developed as a recording layer for mark edge record (reference, such as JP,3-231889,A, 

JP,4-191089,A, JP,4-232779,A, JP,4-267192,A, JP,5-345478,A, and JP,6- 166266, A). 

[0004] Moreover, SbTe is used as a principal component and what has gamma-phase [ single ] with the 

record ingredient which added Ag, In, Ga, Si, etc. to this is known (JP, 1-303643, A). 

[0005] Moreover, the recording layer expressed with the proximate composition type of I-(III1- 

gammaVgamma) -VI2 mold is known [ III / 1 group element and ] by using VI as VI group element in I, 

using an III group element and V as V group element (JP,3-231889,A). 

[0006] 

[Problem(s) to be Solved by the Invention] However, in such a recording layer, the problem was in the 
repeat recording characteristic. 

[0007] Moreover, although improvement and high-speed record of an elimination ratio were attained 
when based on the recording layer currently used for the optical recording medium indicated by JP,4- 
191 089, A, the technical problem was in the repeat recording characteristic. 

[0008] Furthermore, the structure of the non-recorded part (crystallization part) of only the recording 
layer currently used for the optical recording medium indicated by JP,4-232779,A is that in which the 
stabilization phase (AgSbTe2) and the amorphous phase which exists in the perimeter of this 
stabilization phase were intermingled. For this reason, although a repetition recording characteristic 
improves, the detailed grain boundary will exist in the crystallization section, and it has become the 
cause of noise generating. Although this did not have a serious bad influence on the recording 
characteristic of the optical recording medium which has comparatively low recording density like CD- 
RW (Compact Disc Rewritable) which uses the laser beam whose record playback wavelength is about 
780nm, when using a laser beam with a wavelength of 680nm or less and realizing high density record 
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of DVD(Digital Versatile Disk)-RAM whose recording density is about 7 times the CD-RW, DVD-RW, 
DVD+RW, etc., etc., it was a thing acting as a failure. Moreover, the problem remains also in the 
repetition recording characteristic. 

[0009] The structure of the crystallization part of the recording layer currently used for JP,4-267192,A is 
in the mixed phase condition of AgSbTe2 which carried out phase separation from the uniform 
amorphous phase, and other phases (a stabilization phase or amorphous phase). There is the trouble 
same when other phases are amorphous phases as the case of the optical recording medium indicated by 
above-mentioned JP,4-232779,A, and when other phases are stabilization crystal phases, the technical 
problem that a good recording characteristic is not acquired occurs so that it may mention later. 
[0010] Moreover, although [ the optical recording medium indicated by JP, 1-303 643, A ] gamma-phase 
[ single ] was obtained and the good repetition property was acquired, it was what has a problem when 
not making reference about what kind of the crystal structure gamma-phase [ this ] is having but 
realizing future high linear velocity and the record medium corresponding to high density. 
[0011] On the other hand, although the optical recording medium indicated by JP,2000-313170,A shows 
that a property is improved by making GelnSbTe into an example about the high-speed record to 8X 
record of CD-RW, to the further high linear velocity record or high density record, it cannot be said that 
it is enough with the presentation currently indicated here and an optical recording medium with 
structure. 

[0012] This invention cancels the trouble of the above-mentioned conventional technique, can respond 
to high linear velocity densification, and aims at offering the optical recording medium excellent in the 
repetition property and the preservation property. Especially, a recording characteristic aims at offering 
a good phase change optical recording medium in [ of DVD-ROM playback linear velocity ] 1-5X. 
[0013] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, in invention 
according to claim 1 In a crystal and the optical recording medium which prepared on the substrate the 
recording layer which can record information by the amorphous phase change In an X diffraction, the 
diffraction spectrum appears [ the crystal structure of the phase change ingredient which constitutes this 
recording layer ] in the location of 2.14**0.03 of a lattice spacing d (unit **), and 2.21**0.03. It is 
characterized [ main ] by the optical recording medium with which the diffraction spectrum appears in 
the location of 3.09**0.03 of a lattice spacing d (unit **), 1.75**0.03, 1.54**0.03, or 1.37**at least one 
or more 0.03. 

[0014] In invention according to claim 2, in an optical recording medium according to claim 1, the 
record ingredient which constitutes this recording layer uses Sb and Te as a principal component, and 
Sb/(Sb+Te) ratio is less than [ 0.72 or more ] 0.81, and it is characterized [ main ] by the optical 
recording medium which is the recording layer which consists of a configuration element which added a 
kind of element at least as an alloying element. 

[0015] In invention according to claim 3, it is characterized [ main ] by the optical recording medium 
with which an alloying element contains germanium at least in an optical recording medium according 
to claim 2. 

[0016] In invention according to claim 4, it is characterized [ main ] by the optical recording medium 
with which an alloying element contains Ag at least in an optical recording medium according to claim 
2. 

[0017] In invention according to claim 5, it is characterized [ main ] by the optical recording medium 
with which an alloying element consists of one or more sorts chosen from Ga, In, aluminum, Si, Dy, 
Mg, and calcium at least in an optical recording medium according to claim 2. 
[0018] In invention according to claim 6, in an optical recording medium according to claim 2, the 
amount of the element added sets all alloying elements, and is characterized [ main ] by the optical 
recording medium which is a recording layer not more than 10at%. 

[0019] In invention according to claim 7, in an optical recording medium according to claim 1, when 
crystallization temperature is measured for a phase change ingredient by thermal analysis, the peak of 
the exothermic reaction which shows crystallization is characterized [ main ] by the optical recording 
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medium which appears one. 

[0020] In invention according to claim 8, crystallization temperature for programming-rate/of 10 
degrees C of a phase change ingredient is characterized [ main ] by 170-degree-C or more optical 
recording medium it is [ optical recording medium ] 210 degrees C or less in an optical recording 
medium according to claim 1 . 

[0021] In invention according to claim 9, it is characterized [ main ] by the optical recording medium 
whose activation energy of crystallization of a phase change ingredient is 2.5eV or more in an optical 
recording medium according to claim 1. 

[0022] In invention according to claim 10, the melting point of a phase change ingredient is 
characterized [ main ] by 535-degree-C or more optical recording medium it is [ optical recording 
medium ] 560 degrees C or less in an optical recording medium according to claim 1. 
[0023] 

[Embodiment of the Invention] The high density high-speed record more than DVD-ROM and this 
capacity said rate was possible for this invention persons, when the recording layer by which a 
diffraction spectrum appears in the regular location which is the X diffraction of the crystallized phase 
change ingredient as a result of inquiring wholeheartedly, in order that a repeat recording characteristic 
may obtain a good optical recording medium was used, high density high-speed record was possible, 
and it turned out that the optical recording medium which is excellent in a repeat recording characteristic 
is obtained. 

[0024] In the X diffraction of the phase change ingredient specifically crystallized in order to realize 
high density high-speed record The diffraction spectrum appears in the location of 2.14**0.03 of a 
lattice spacing d (unit **), and 2.21**0.03. The phase change ingredient with which the diffraction 
spectrum appears in the location of 3.09**0.03 of a lattice spacing d (unit **), 1.75**0.03, 1.54**0.03, 
or 1.37**at least one or more 0.03 was used for the recording layer. Indexing of this diffraction 
spectrum is possible as bent NaCl structure. Sb and Te serve as a principal component in presentation, 
and although the phase change ingredient of this invention has the structure to which Sb was located in 
the site of Na and Te was located in the site of CI, since there are more amounts of Sb(s) than the 
amount of Te, it was confused, i.e., it has the structure where Sb goes into the site of Te and where order 
nature was lost. On the other hand, since it is easy to combine with Te, elements other than Sb and Te go 
into Sb site or Te site in the form combined with Te. Consequently, Sb-Te association, Sb-Sb 
association, Te-Te association, and Te-M association (M is other atoms) arise, and since it becomes 
longer than the contiguity atomic union distance of the perimeter of Te, the contiguity atomic union 
distance of the perimeter of Sb serves as structure distorted locally from the analysis of the partial 
structure by an X-ray etc. Although it is under analysis whether the optical recording medium which 
used the phase change ingredient with this bent NaCl structure for the recording layer fits high density 
quantity linear velocity record why, and a good repeat recording characteristic is shown When it is the 
regular NaCl structure which has a hole in Te site From the short-distance-order nature of the structure 
where the bent NaCl structure by which Te site was filled for the short-distance-order nature of the 
structure by Sb vitrified, and was obtained at the time of vitrification by record, since the extent falls, it 
is thought that a vitreous state, i.e., a record condition, becomes unstable. 

[0025] In order to realize the phase change ingredient in which the above X diffraction spectrum is 
shown, the principal component of a phase change ingredient is set to Sb and Te, and Sb/(Sb+Te) ratio 
needs to carry out to less than [ 0.72 or more ] 0.81, and may add an alloying element to this. As for the 
diffraction spectrum, Sb/(Sb+Te) ratio does not appear in the X diffraction of the crystal structure in the 
location of 2.14**0.03 of lattice spacing d (A), and 2.21**0.03 less than in 0.72, but one diffraction 
spectrum appears in the middle location of d= 2. 17 A. Although the optical recording medium which 
used for the recording layer the phase change ingredient in which this diffraction spectrum is shown is 
recordable in IX of DVD-ROM, a recording characteristic worsens in high-speed record of IX or more. 
Moreover, Sb/(Sb+Te) ratio shifts to the one where the spectrum of lattice spacing d(A) =2.14**0.03 is 
shorter in the X diffraction of the crystal structure or more in 0.81 . Although the optical recording 
medium which used for the recording layer the phase change ingredient in which this diffraction 
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spectrum is shown is recordable in 5X of DVD-ROM, its IX recording characteristic of DVD-ROM is 
bad. Since this has the too quick crystallization rate of a phase change ingredient, by IX with slow 
record linear velocity, crystallization progresses too much and it is considered because formation of an 
amorphous mark becomes difficult. 

[0026] The above-mentioned phase change ingredient may add germanium as an alloying element. The 
optical recording medium using the phase change ingredient which added germanium is excellent in 
preservation dependability. Moreover, the above-mentioned phase change ingredient may add Ag as an 
alloying element. The optical recording medium using the phase change ingredient which added Ag is 
excellent in playback light stability. Moreover, the above-mentioned phase change ingredient may add 
Ga, In, aluminum, Si, Dy, Mg, and calcium as an alloying element. By adding these elements, it 
becomes the phase change ingredient which fitted high-speed record further. By combining these 
alloying elements, a phase change ingredient with a still more sufficient property can also be obtained. 
However, if all alloying elements are set and it becomes more than 10at%, since phase separation 
happens and a repeat recording characteristic will worsen, as for an alloying element, less than [ 10at% ] 
is desirable. 

[0027] If crystallization temperature is measured by the thermal analysis which is made to carry out the 
temperature up of the above-mentioned phase change ingredient at a fixed rate, and measures a heating 
value, one peak of the exothermic reaction which shows crystallization will appear. On the other hand, 
when an alloying element is carried out more than 10at%, two peaks of exothermic reaction appear. The 
phase whose phase change ingredient with which two peaks appear is two crystallization temperature is 
different from is intermingled. Since the phase change ingredient of this invention is single phase, phase 
separation does not happen but its repeat recording characteristic is good. 
[0028] Moreover, the optical recording medium with which the crystallization temperature for 
programming-rate/of 10 degrees C used for the recording layer the phase change ingredient it is 
[ ingredient ] 170 degrees C or more 210 degrees C or less has good preservation dependability, and the 
crystallization process currently called "initialization" in the phase change record medium is easy for it, 
and it can crystallize an optical recording medium to homogeneity with the initialization equipment for 
production. If preservation dependability worsens [ crystallization temperature ] at less than 170 degrees 
C and it exceeds 210 degrees C, initialization will become difficult and reflection factor unevenness will 
start. 

[0029] The activation energy of crystallization of a phase change ingredient has desirable 2.5eV or 
more. Since crystallization at low temperature becomes stable by setting activation energy to 2.5eV or 
more, the shelf life in a room temperature is long. 

[0030] As for the melting point of a phase change ingredient, it is desirable that it is [ 535 degrees-C or 
more ] 560 degrees C or less. If the melting point is too high, high power will be needed making it 
amorphous, and sensibility will fall. Moreover, high density quantity linear velocity record cannot be 
performed for the crystal structure in which the melting point is different from the phase change 
ingredient of this invention at less than 535 degrees C. 

[0031] Next, the analytical method used for this invention is explained. The X diffraction used copper K 
alpha rays (wavelength of lambda= 1.54 A) for the source of incident light of an X-ray, and performed 
them by powder X-ray diffractometry. This invention is not limited to this analysis method, and the 
same result is obtained also by the thin film X-ray diffraction method. 

[0032] The principle of fundamental Bragg (Bragg) of the diffraction of a crystal is explained. If an X- 
ray is irradiated at the matter as shown in drawing 1 , all the atoms in the irradiated matter will be 
scattered about in the X-ray of the same wavelength as an incidence X-ray. When the crystal structure to 
which the atom scattered about in this X-ray carried out the regular array is being made, the scattered X- 
rays from each atom which hits a crystal-lattice point interfere mutually, and produce diffraction in the 
specific direction theta with which are satisfied of a degree type. The following relation is realized at 
this time. 

Bragg's reflective conditions 2dsin theta=nlambdad: Spacing of a lattice plane, the degree of 
^reflection, wavelength of lambda:X-ray [0033] Next, the differential scanning calorimetry (DSC) used 
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for measuring crystallization temperature by this invention is explained. DSC is the approach of 
measuring the power which negated immediately the temperature gradient produced according to the 
difference of the heat behavior of the sample and primary standard in the temperature up process in 
constant speed using the compensation heater, and used it for the heater at that time as a fiinction of 
temperature or time amount. The heating value which is applied to temperature at an axis of abscissa, 
and is applied to an axis of ordinate per unit time amount is taken. Since it changes to the stable 
condition that energy is low when crystallizing, since amorphous, energy is emitted by exothermic 
reaction. Since it is necessary to apply heat at a compensation heater in order to negate a temperature 
gradient with a primary standard, if it crystallizes, a peak will appear in a positive direction with a DSC 
curve. 

[0034] Next, the differential thermal analysis (DTA) used for measuring the melting point by this 
invention is explained. DTA is the approach of measuring the temperature gradient produced according 
to the difference of the heat behavior of the sample and primary standard in the temperature up process 
in constant speed as a function of temperature or time amount. That is, although the temperature up of 
the temperature of an authentic sample is carried out with constant speed, if a sample absorbs heat, if a 
programming rate generates delay and a sample generates heat to a primary standard, the programming 
rate of temperature of a sample will increase and a temperature gradient will produce it between primary 
standards temporarily. When a sample dissolves, a sample needs the latent heat of fusion and absorbs 
heat. Then, as long as heat enters with constant speed from outside, the temperature rise of a sample 
becomes late with the melting point, and the difference of temperature becomes large to a primary 
standard. In connection with it, a temperature gradient shifts to a negative side. Therefore, the 
temperature from which the peak appeared in the negative direction by the DTA curve serves as the 
melting point. 

[0035] Next, how to ask for the activation energy of crystallization is explained. In this invention, the 
DSC curve in case a programming rate is a part for part 20-degree-C/for part 10-degree-C/for 5-degree- 
C/was measured, and each crystallization temperature was searched for. Based on this crystallization 
temperature, it asked for the activation energy of crystallization by the Kissinger plot, 
formula [ of Kissinger ]: — ln(alpha/To 2) =-E/RTo+C alpha=dT/dt: - if In (alpha/To 2) is plotted to a 
heating rate, To[K]:crystallization temperature, the activation energy of Exrystallization, and the 
C:constantsl/To, activation energy E can be found as the inclination. 

[0036] Next, the configuration of the concrete record medium using this invention is explained based on 
a drawing. Drawing 2 shows the example of a configuration of the record medium of this invention, and 
the lower heatproof protective layer 2, the recording layer 3, the up heatproof protective layer 4, and the 
reflective heat dissipation layer 5 are formed on the substrate 1. Although it is not necessary to 
necessarily prepare in the both sides of a recording layer 3, when a substrate 1 is an ingredient with low 
thermal resistance like polycarbonate resin, as for a heat-resistant protective layer, it is desirable to form 
the lower heatproof protective layer 2. Moreover, an interlayer can also be prepared between the up 
heatproof protective layer 4 and the reflective heat dissipation layer 5. The chemical reaction between 
the up heatproof protective layer 4 and the reflective heat dissipation layer 5 etc. can be suppressed by 
this interlayer, and it leads to an improvement of a preservation property. It is also possible to improve a 
signal property by furthermore giving an interlayer an optical role. Especially this is effective in an 
improvement of a DOW property. 

[0037] The ingredient of a substrate 1 is glass, the ceramics, or resin, and a resin substrate is usually 
suitable for it in respect of a moldability and cost. As an example of representation of resin, although 
polycarbonate resin, acrylic resin, an epoxy resin, polystyrene resin, acrylonitrile styrene copolymer 
resin, polyethylene resin, polypropylene resin, silicone system resin, fluororesin, ABS plastics, urethane 
resin, etc. are mentioned, polycarbonate resin is desirable in respect of workability, an optical property, 
etc. Moreover, the configuration of a substrate 1 may have the shape of the shape of a disk, the shape of 
a card, and a sheet. 

[0038] As an ingredient of the lower heatproof protective layer 2 and the up heatproof protective layer 4 
SiO, Si02, ZnO-Sn02, aluminum203, Ti02, In203, MgO, Carbide, and diamond-like carbon or those 
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mixture, such as sulfides, such as nitrides, such as metallic oxides, such as Zr02, Si2N4, and A1N, TiN, 
BN, ZrN, ZnS, In2S3, and TaS4, SiC and TaC, and B4 C, WC, TiC, and ZrC, are mentioned. Although 
these ingredients can also be alone made into a protective layer, they are good also as each other 
mixture. Moreover, the impurity may be included if needed. However, the melting point of a heat- 
resistant protective layer needs to be higher than the melting point of a recording layer 3, its thermal 
conductivity is still higher, a coefficient of thermal expansion is small, and it is required that adhesion 
should also be good. Moreover, a protective layer can also be multilayered if needed. 
[0039] As thickness of the lower heatproof protective layer 2, it is good to be suitably referred to [ 20- 
300nm ] as 35-200nm. If it becomes thinner than 20nm, the function as a heat-resistant protective layer 
will be lost, and if it becomes thicker than 300nm, it will become easy to produce interfacial peeling. 
[0040] It is good to be referred to as 5-100nm as thickness of the up heatproof protective layer 4. If 
thinner than 5nm, the effectiveness as barrier between layers falls fundamentally, and it is not desirable. 
If it exceeds lOOnm, an over-writing property will worsen by the fall of the film exfoliation by the 
temperature rise, deformation, and heat dissipation nature. 

[0041] Sb and Te are used as a principal component and what added at least one element chosen from 
germanium, Ag, Ga, aluminum, In, Dy, Mg, calcium, and Si is used for a recording layer 3. 5-50nm of 
thickness is 10-30nm preferably. When thinner than 5nm, absorbing power falls and it stops achieving 
the function as a recording layer 3. If thicker than 50nm, record sensibility will fall and it will become 
easy to produce film exfoliation and a crack. 

[0042] As an ingredient of the reflective heat dissipation layer 5, the simple substance of the ingredient 
centering on metals, such as aluminum, Au, Cu, Ag, Cr, Sn, Zn, In, Pd, Zr, Fe, Co, nickel, Si, 
germanium, Sb, Ta, W, Ti, and Pb, or an alloy can be used. Two or more laminatings of a different 
metal and a different alloy may be carried out if needed. It is important for this layer to miss heat 
efficiently, and 30-3 OOnm 50-200nm of thickness is preferably good. Although heat dissipation 
effectiveness is too good when thickness is too thick, and it is highly sensitive when sensibility worsens 
and it is too thin, an over-writing property worsens. As a property, thermal conductivity is high and it is 
required in high-melting that adhesion with a protective layer ingredient should be good etc. 
[0043] Such the lower heatproof protective layer 2, the up heatproof protective layer 4 and the reflective 
heat dissipation layer 5, and a recording layer 3 can be formed with various vapor growth, for example, 
vacuum evaporation technique, the sputtering method, a plasma-CVD method, an optical CVD method, 
the ion plating method, electron beam vacuum deposition, etc. Moreover, the optical recording medium 
of this invention is not limited to what has various kinds of layers which have so far been explained, and 
may prepare an organic protective coat on the reflective heat dissipation layer 5, for example, may stick 
them with adhesives. 
[0044] 

[Example] Hereafter, an example explains this invention still more concretely. 

[0045] The disk-like glass substrate was made to deposit Agl.0In5.0Sb67.5Te26.5 (at%) on the sample 
of a [example 1] X diffraction 2000A in thickness by the magnetron sputtering method. It was made to 
crystallize, rotating this sample using aperture ImicrometerxlOOmicrometer laser with the output of 
700mW, delivery of 20 micrometers, and the linear velocity of 2m/s. 

[0046] The X diffraction used copper K alpha rays (wavelength of lambda= 1.54A) for the source of 
incident light of an X-ray, and performed them by powder X-ray diffractometry. The X diffraction 
spectrum of the example 1 of this invention is shown in drawing 3 . The peaks of a diffraction spectrum 
were 2theta=28.9 degree, 40.7 degrees, and 42 degrees. 

Bragg's equation 2dsin theta=nlambdad: If the spacing of the lattice plane corresponding to each peak is 
calculated, it will become d= 3.09 and 2.21 or 2.15A from spacing of a lattice plane, the degree of 
mreflection, and the wavelength of lambda:X-ray. 

[0047] By this example, the differential scanning calorimetry (DSC) performed crystallization 
temperature. The crystallization temperature was measured by DSC using the sample on which 
Agl.0In5.0Sb67.5Te26.5 (at%) was made to deposit 2000A in thickness by the magnetron sputtering 
method to the disk-like glass substrate. The programming rate was considered as a part for 10-degree-C/, 
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and measured in N2 ambient atmosphere. 

[0048] The DSC curve of the example 1 of this invention is shown in drawing 4 . The peak of a positive 
direction appeared in the location with a temperature of 195.7 degrees C. When the temperature up of 
this is carried out by part for 10-degree-C/, it shows that crystallization occurred at 195.7 degrees C. 
Moreover, since the number of the peaks which show crystallization was one, it is thought that this 
sample is single phase. 

[0049] Moreover, it was 2.5eV, when the Kissinger plot was written and it asked for the activation 
energy of crystallization using the crystallization temperature which measured the DSC curve at the 5- 
degree-C time for part 20-degree-C/for /, and was searched for from this in the programming rate. 
[0050] Next, differential thermal analysis (DTA) performed melting point measurement using the same 
sample. The DTA curve of the example 1 of this invention is shown in drawing 5 . The programming 
rate was considered as a part for 10-degree-C/, and measured in N2 ambient atmosphere. When the 
temperature up was carried out to 550 degrees C, weight change (TG) was not seen but the exothermic 
peak which shows crystallization near 195 degree C, and the endoergic peak which shows fusion at 
546.7 degrees C appeared. 

[0051] Next, the optical recording medium which used same presentation Agl.0In5.0Sb67.5Te26.5 
(at%) for the recording layer 3 was produced. After carrying out dehydration processing of the 
polycarbonate substrate with 0.6mm [ in track pitch 0.74micrometer, the channel depth of 400A, and 
thickness ], and a diameter [ phi ] of 120mm at an elevated temperature, sequential film production of 
the lower heatproof protective layer 2, a recording layer 3, the up heatproof protective layer 4, and the 
reflective heat dissipation layer 5 was carried out by magnetron sputtering. It considered as 70nm of 
thickness, using ZnS-Si02 target as a lower heatproof protective layer 2. After compounding a recording 
layer 3 to an Agl.0In5.0Sb67.5Te26.5 (at%) presentation ratio, it was made into 18nm of thickness 
using the alloy target ground and sintered. It considered as 18nm of thickness, using ZnS-Si02 target as 
an up heatproof protective layer 4. It considered as 140nm of thickness, using aluminum alloy as a 
reflective heat dissipation layer 5. Furthermore, ultraviolet curing of the organic protective coat which 
consists of acrylic ultraviolet-rays hardening resin on the reflective heat dissipation layer 5 was applied 
and carried out to 5-10 micrometers by the spinner. To this field, diameter 120mmphi and a 
polycarbonate disk with a thickness of 0.6mm were crystallized with the adhesion sheet, the recording 
layer 3 was further, crystallized by lamination and the diameter laser radiation of macrostomia the first 
stage, and it considered as the optical recording medium. The reflection factor after initial crystallization 
is uniform to the whole, and reflection factor nonuniformity was not seen. 

[0052] Pickup of the wavelength of 656nm and NA0.65 was used for the signal characterization of an 
optical recording medium. Record data made record the recording density of 0.267micrometers/bit, and 
record linear velocity 1 1 m/s by the EFM+ modulation technique using the pulse modulation method, 
and record power and record strategy were optimized so that a jitter might become min. All playbacks 
are performed by power 0.7mW and linear velocity 3.5 m/s, and it is data, to The clock jitter (here, the 
value which standardized sigma with the detection width of window Tw is called a jitter) was measured. 
For the jitter of first time record, the jitter after 1000 over-writing was [ the jitter after 80 degree-C 300 
hour preservation ] 7.8% 7.9% 7.8%. 

[0053] The presentation of the [example 2] recording layer 3 was set to germanium3.0Ga3.0Sb70Te24 
(at%), and was performed like the example 1 except it. The X diffraction spectrum of the example 2 of 
this invention is shown in drawing 6 . A diffraction peak appears in 2theta=14.1 degree, 28.8 degrees, 
40.7 degrees, 42 degrees, and 59.7 degrees, and these are based on a spacing d= 6.27, 3.09 and 2.21, and 
reflection from 2.15 or 1.55 A. 

[0054] The DSC curve of the example 2 of this invention is shown in drawing 7 . The number of 
exothermic peaks is one and crystallization temperature is 189 degrees C. It was 2.9eV when asked for 
the activation energy of crystallization by the Kissinger plot. 

[0055] The DSC curve of the example 2 of this invention further measured to the elevated-temperature 
side is shown in drawing 8 . The endoergic peak appeared in 544.2 degrees C, and the melting point of 
this ingredient was 544.2 degrees C. 
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[0056] Moreover, the optical recording medium using this recording layer presentation was produced, 
and the signal property was evaluated. Lamination and evaluation conditions were performed like the 
example 1. The reflection factor after initial crystallization is uniform, and reflection factor 
nonuniformity was not seen. Moreover, for the jitter of first time record, the jitter after 1000 over- 
writing was [ the jitter after 80 degree-C 300 hour preservation ] 7.5% 7.6% 7.4%. 
[0057] The presentation of the [example 3] recording layer 3 was set to 

germanium3.0calcium2.0Ga2.5Sb72Te20.5 (at%), and was performed like the example 1 except it. The 
X diffraction spectrum of the example 3 of this invention is shown in drawing 9 . A diffraction peak 
appears in 2theta=28.7 degree, 40.5 degrees, 41.9 degrees, and 59.7 degrees, and these are based on a 
spacing d= 3.1 1, 2.23 and 2.15, and reflection from 1.5 5 A. 

[0058] The DSC curve of the example 3 of this invention is shown in drawing 10 . The number of 
exothermic peaks is one and crystallization temperature is 183.3 degrees C. It was 2.9eV when asked for 
the activation energy of crystallization by the Kissinger plot. The DTA curve of the example 3 of this 
invention is shown in drawing 1 1 . The endoergic peak appeared in 544.8 degrees C, and the melting 
point of this ingredient was 544.8 degrees C. 

[0059] Moreover, the optical recording medium using this recording layer presentation was produced, 
and the signal property was evaluated. Lamination and evaluation conditions were performed like the 
example 1 . The reflection factor after initial crystallization is uniform, and reflection factor 
nonuniformity was not seen. Moreover, for the jitter of first time record, the jitter after 1000 over- 
writing was [ the jitter after 80 degree-C 300 hour preservation ] 8.0% 7.9% 7.7%. 
[0060] The presentation of the [example 4] recording layer 3 was set to germanium3.0Si4.0Sb74Tel9 
(at%), and was performed like the example 1 except it. The X diffraction spectrum of the example 4 of 
this invention is shown in drawing 12 . A diffraction peak appears in 2theta=28.9 degree, 40.4 degrees, 
and 42.3 degrees, and these are based on a spacing d= 3.09 and reflection from 2.21 or 2.13A. The DSC 
curve of the example 4 of this invention is shown in drawing 13 . The number of exothermic peaks is 
one and crystallization temperature is 195.7 degrees C. It was 2.8eV when asked for the activation 
energy of crystallization by the Kissinger plot. The DTA curve of the example 4 of this invention is 
shown in drawing 14 . The endoergic peak appeared in 540.9 degrees C, and the melting point of this 
ingredient was 540.9 degrees C. 

[0061] Moreover, the optical recording medium using this recording layer presentation was produced, 
and the signal property was evaluated. Lamination and evaluation conditions were performed like the 
example 1 . The reflection factor after initial crystallization is uniform, and reflection factor 
nonuniformity was not seen. Moreover, for the jitter of first time record, the jitter after 1000 over- 
writing was [ the jitter after 80 degree-C 300 hour preservation ] 8.0% 7.9% 7.7%. 
0062] Recording layer presentation and thermal-analysis result of examples 5-10 of having changed the 
examples 5-10] examples 1-4 and a recording layer presentation were shown in the following table 1. 
;0063] 
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0064] The signal property of an optical recording medium was shown in the following table 2. 
0065] 
Table 2 
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[0066] The peak value of an X diffraction is shown in the following table 3. 
[0067] 
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[0068] It turned out that the peak (d= 2.14**0.03A and 2.21**0.03A) has surely come out of the record 
ingredient used for these examples in an X diffraction. Moreover, Sb/(Sb+Te) ratio of the used record 
ingredient are within the limits of 0.72-0.81, and all alloying elements are set and are less than [ 10at% ]. 
It is thought that the number of the peaks which show the crystallization temperature searched for with 
the DSC curve is one, and they have become single phase. Moreover, although not shown in this table, 
when playback light stability was investigated, the playback light stability of the optical recording 
medium using the record ingredient which added Ag was good. Moreover, it was altogether good, when 
record power and record strategy were optimized for record linear velocity by 3.5 m/s and the signal 
property was evaluated. It was good, when record power and record strategy were optimized for record 
linear velocity in s in 17m /and the signal property was evaluated. The example which added calcium, 
Ga, and Mg showed the good signal property especially. 

[0069] It can be used for the next-generation high-speed media of DVD+RW considered that the optical 
recording medium with the recording layer 3 of these examples of a signal property is also good, and the 
reflection factor after initial crystallization is also uniform, and it uses it with the linear velocity of IX - 
5X of DVD-ROM. 

[0070] The [example 1 of comparison] recording layer presentation was set to Ag3.0In5.0Sb63Te29 
(at%), and was performed like the example 1 except it. An X diffraction spectrum appears in 
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2theta=28.8 and 41.4 or 59.6 degrees, and these are based on d= 3.10 and reflection from 2.18 or 1.55A. 
Crystallization temperature was [ 2.7eV and the melting point of 215 degrees C and activation energy ] 
540.3 degrees C. The optical recording medium which used this ingredient for the recording layer was 
unrecordable although record power and record strategy were adjusted with the record linear velocity of 
llm/s. 

[0071] The [example 2 of comparison] recording layer presentation was set to 

Ag5.0germanium3.0Sb80Tel2 (at%), and was performed like the example 1 except it. An X diffraction 
spectrum appears in 2theta=23.7, 28.7 and 40, and 42.6 or 69.2 degrees, and these are based on d= 3.74, 
3.11 and 2.26, and reflection from 2.12 or 1.36A. Crystallization temperature was [ 1.0 or 1 .4eV and the 
melting point of 79.5 or 137.9 degrees C and activation energy ] 550 or 620 degrees C. Since two peaks 
which show crystallization temperature and the melting point have appeared, it is thought that it has two 
phases from which crystallization temperature and the melting point are different. The optical recording 
medium which used this ingredient for the recording layer was unrecordable although record power and 
record strategy were adjusted with the record linear velocity of 1 lm/s. 

[0072] The [example 3 of comparison] recording layer presentation was set to In4.0Ga8.0Sb68Te20 
(at%), and was performed like the example 1 except it. An X diffraction spectrum appears in 
2theta=23.6, 28.5 and 40, and 42 or 47 degrees, and these are based on d= 3.77, 3.12 and 2.26, and 
reflection from 2.15 or 1.93 A. Crystallization temperature was [ 1.2 or 2.3eV and the melting point of 
90,190 degrees C and activation energy ] 545 or 610 degrees C. Since two peaks which show 
crystallization temperature and the melting point have appeared, it is thought that it consists of two 
phases from which crystallization temperature and the melting point are different. Although the initial 
jitter of an optical recording medium which used this ingredient for the recording layer was 7.8%, it was 
repeatedly unrecordable. Moreover, the jitter 300 hours after 80 degree C went up, and was 13.5%. 
[0073] 

[Effect of the Invention] As explained above, according to claim 1, the optical recording medium 
suitable for record of record linear velocity 3.5 m/s [ equivalent to IX - 5X of DVD-ROM ] - 17.5 m/s 
within the limits can be offered. 

[0074] According to claim 2, the optical recording medium suitable for record of record linear velocity 

3.5 m/s [ equivalent to IX - 5X of DVD-ROM ] - 17.5 m/s within the limits can be offered. 

[0075] According to claim 3, preservation dependability can offer a good optical recording medium. 

[0076] According to claim 4, playback light stability can offer a good optical recording medium. 

[0077] According to claim 5, the optical recording medium suitable for high-speed record can be 

offered. 

[0078] According to claim 6, a repeat recording characteristic can offer a good optical recording 
medium. 

[0079] According to claim 7, a repeat recording characteristic can offer a good optical recording 
medium. 

[0080] According to claim 8, preservation dependability is good and the optical recording medium 
which initialization can carry out to homogeneity can be offered. 

[0081] According to claim 9, preservation dependability can offer a good optical recording medium. 
[0082] According to claim 10, high density record is possible and the optical recording medium which is 
excellent in repeat recordability can be offered. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/31/06 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. S 

Defects in the images include but are not limited to the items checked: 

Jjtf BLACK BORDERS 

(/ 

g£ [MAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

$ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

$ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



